INTRODUCTION
Ozone (O 3 ), a gas, is a molecule consisting of three atoms of oxygen, best known for its protective role in the earth's ecological harmony, and for its interaction at ground level with industrial pollutants. [1] The colorless gas is, abundant only in the stratosphere (20,000-30,000 m) where its concentrations are 16-20 mg/m 3 . In this layer, it is produced by the action of ultraviolet solar radiation and in turn, protects the earth from ultraviolet solar radiation. [2, 3] Ozone occurs at <20 µg/m 3 at the earth's surface, concentrations that are perfectly compatible with life. [2] In the stratosphere, chlorofluorocarbons in liquid refrigerants and spray can shave destroyed part of the protective layer, causing a "hole" at the South Pole. [3] These events widely reported in the mass media, have created considerable apprehension among the public and doctors, who see ozone as a dangerous toxic substance and have difficulty accepting evidence that it can have therapeutic effects. [2] 
DISCOVERY OF OZONE AND ITS INTRODUCTION TO MEDICINE AND DENTISTRY
Ozone is a tri-atomic state of dioxygen. [4] It was first noticed by Van Marum in 1785 and he found that the air near his electrostatic machine was having a characteristic odour when electric sparks were passed. The same type of odor at the anode during electrolysis of water was observed by Cruickshank in 1801. Finally, Shonbe in named this odor as, ozone, from the Greek word "ozein" -to smell in 1840.
Mariniak and Delarive showed that it is an allotropic form of oxygen, and Mulliken and Dewar clarified its molecular architecture. [5] The history of ozone's medical applications has nebulous and anecdotal beginnings. The names Wolff [6] Payr [7] and Aubourg [8] will always be linked with pioneering research, especially in the field of ozone applied locally. Hansler [9] was the first to develop one of the reliable models for medical ozone generations. A Wolff successfully treated putrescent wounds, suppurating bone fractures, fulminating inflammations (phlegmons), and abscesses during the first world war, publishing his results in 1915. [6] This field then received a major impulse through the work of the surgeon and ozone therapist Payr, who presented his epoch-making publication, entitled "Ozone Treatment in Surgery" (Über Ozonbehand-lung in der Chirurgie) at the 59 th meeting of the German surgical society (Deutsche Gesellschaft für Chirurgie) in1935. [7] In 1958, Hansler [10] gave his first medical ozone generator, capable of producing an ozone/oxygen mixture at therapeutically variable dosages. Together with Wolff, [6] they introduced ozone therapy as we know it today. Following in his research various publications were done by Aubourg and it was Wolff who subsequently introduced extracorporeal blood treatment into medical practice; Werckmeister developed local treatment methods in the form of "subatmospheric ozone gas application," and Rokitansky [11] as a surgeon he presented the first comprehensive studies on the topical and systemic treatment of diabetic gangrene.
It was not until the end of the 1980s, though, that medical ozone once more became a subject of dental research and dental practice.
STRUCTURE OF OZONE
The structure of ozone has 3 oxygen atoms, bound by equal oxygen-oxygen bonds at an obtuse angle of 116°8'. The steric hindrance prevents it from forming a triangular with each oxygen atom forming the expected 2 bonds. [2] Instead each oxygen forms only1bond, with the remaining negative charge being spread throughout the molecule.
PRODUCTION OF OZONE
Clinically ozone is produced by highly specific gazettes known as ozone generators. These generators regulate the flow of medical grade oxygen through high voltage tubes without puts ranging from 4000 to 14000 V. [12] Ozone generators are capable of producing precise ozone-oxygen mixtures within concentration ranges extending to 5%.
The purity of the oxygen source is especially emphasized since nitrogen, in the presence of high energy fields, forms toxic nitric oxides. Since the half-life of ozone is 45 min at 20°C (68°F), losing its concentration to 16% of its initial value in 2 h, it must be freshly generated for immediate use at the treatment site. [13] The maximum dose generated, 5% ozone to 95% oxygen, is well below the explosive limit. The ozone generators generate ozone molecules by using one of the principles given below.
Ultra-violet light lamp
Ultraviolet lamp shave been used for decades to generate ozone. This lamp emits UV light at 185 nanometers (nm). Light is measured on a scale called an electromagnetic spectrum and its increments are referred to as nanometers. When exposed to UV light, an oxygen molecule in a ground state will absorb the light energy and dissociate to a degree dependent on the energy and the particular wavelength of the absorbed light. The oxygen atoms then react with other oxygen molecules to form ozone.
Corona discharge
The method involved in the corona discharge ozone generation is varied, but they all work on a principle of passing dried, oxygen-containing gas through an electrical field. Ozone is produced in the corona as a direct result of power dissipation in the corona. Electrons are accelerated across an air gap so as to give them sufficient energy to split the oxygen double bond, thereby producing atomic oxygen. [14] These oxygen atoms then react with other diatomic oxygen molecules to form ozone.
Cold plasma
This is a similar design to the corona discharge tube, but the anode and cathode are encased in glass rods filled with a noble gas. In this design, the voltage jumps between the anode and cathode rods forming an electrostatic or "plasma" field. The advantage of the cold plasma system is that no heat is imparted to the gas as it passes through the electrostatic field. It has an almost infinite lifetime due to this design. [15] The cold plasma generator, originally invented by Tesla in the 1920s, is still in use today.
APPLICATION OF OZONE

Ozonized water
In topical applications, the use of ozonized water is now gaining in importance. Ozone is present in water in molecular form, i.e. as triatomic oxygen, presenting a physical solution. When using bidistilled water (aqua bidestillata) and a high-quality ozone generator, a maximum saturation of approx. 20 µ go zone/ml at room temperature can be obtained. [16] It is immediately available on skin contact, contrary to ozonides, such as e.g. ozonized olive oil, which have a long-term effect.
Ozone ointments (Ozonated oils)
There is a great deal of interest in plant and vegetable extracts for use in the medical, pharmaceutical industries. These extracts could potentially provide a number of novel natural products that mimic synthetic additives and antimicrobials, without unwanted side effects. [16] Ozonated plant and vegetable extracts have been researched in various countries, notably Cuba and Russia, where original research has been published for the last 40 years on the effects of ozonated sunflower and olive oils. These ozonated oils offer good anti-microbial activity, show no tendency to produce microbiological resistance, and shown harm to the patient or operator.
The process of bubbling ozone through plant and vegetable oils was first practiced as part of the protocol for the inhalation of ozone. Ozone was bubbled through olive oil, and the fumes that formed inhaled for lung infections and disorders in the19 th Century. It was observed that over a period of time the ozone reacted with olive oil, leading to the formation of a thick "cream," or petroleum jelly like product. These were called "ozonated oils." [17] EFFECT ON BACTERIA, VIRUS, PROTOZOA Bacteria Ozone directly acts on bacterial cell walls, by oxidation of their lipid component and lipoproteins. Various studies prove that it interacts with proteins as well. [18, 19] Ozone also leads to defect in the germination process by damaging the spore's inner membrane. [20] Virus The viruses are also susceptible to ozone, but they differ widely in their susceptibility. [21] The viruses possessing the lipid envelope are especially sensitive to ozone. [22, 23] The viral analysis showed the damage to their polypeptide chains and envelope proteins which impaired the viral attachment capability and breakage of viral RNA. [24] EFFECT ON BLOOD CELLS Ozone reduces or eliminates clumping of RBCs and restores its flexibility, along with oxygen carrying ability. [25] It stimulates the production of catalase, glutathione peroxidase and superoxide dismutase acting as free radical scavengers. [26] EFFECT ON LEUKOCYTES Ozone acts as a weak cytokine such as tumor necrosis factor-α, interleukin-2, interleukin-6, interleukin-8, transforming growth factor-β) inducer. [27] [28] [29] [30] It reacts with the unsaturated fatty acid present in the lipid layer in cellular membranes, forming hydrogen peroxides (H 2 O 2 ), and it's the most significant cytokine inducers. [31] PLATELETS H 2 O 2 which is generated by the blood ozonation activates phospholipase A2, phospholipase C, lipo-oxygenases, cyclooxygenases, and thromboxane synthetase, which allows a step increase in the intracellular Ca 2 and release of prostaglandin F2a and E 2 , THXA2 with irreversible platelet aggregation. [32] [33] [34] 
ADVANTAGES OF TOPICAL OZONE THERAPY
There is a greater risk of development of resistance against antibiotic. Whereas the pathogens, on the other hand, are not able to overcome oxidative challenges of ozone. It also acts directly and inactivates bacterial toxins, but antibiotics do not possess such ability. [35] 
USES IN PERIODONTICS
Ozonated water possesses a strong bactericidal activity against the bacteria in plaque biofilm. It was found that it (0.5-4 mg/L) was highly effective in killing the bacteria both Gram-positive and Gram-negative type. Gramnegative bacteria like Porphyromonas endodontalis, Porphyromonas gingivalis, are more sensitive to ozonated water than oral streptococci and Candida albicans in pure culture which are Gram-positive in nature. [36] A study concluded that on addition of ozone to an ultrasonic cleaning system containing various experimental solutions had antibacterial activity against Staphylococcus aureus. [37] Water containing ozone had superior anti-inflammatory capacity. The ozone has been used around implants and is supported by research showing that ozone did not only effectively sterilized the surfaces of both the bone and implant, but it also initiated the reparative mechanisms allowing tissue regeneration around implant surface. [37, 38] 
OZONE TOXICITY
Overwhelming evidence shows that the respiratory system is sensitive to ozone and the gas should never be inhaled. The respiratory tract lining is constituted by a very thin watery film, which contains a minimum amount of antioxidants, which makes mucosal cells extremely vulnerable to oxidation. [39] CONCLUSION Ozone is used in almost all aspects of dentistry. There are good evidence of ozone biocompatibility, and effectiveness in removing the microorganisms from dental unit water lines, the oral cavity, and dentures. There are various advantages of ozone therapy as it is a biological and a traumatic treatment modality. It has an effective anti-microbial characteristic and capability to modulate the immune response, along with property to stimulate the circulatory system which makes it a good therapeutic agent in the treatment of medical pathologies and infectious oral diseases. There is still a need for the highest level of evidence which is well designed; to justify the use of ozone as a treatment modality in dentistry.
